A new method of quantifying mean rates of gas exchange for natural water systems using the distribution of pollutant chlorofluorocarbons (CFCs) is presented. 
A relatively new method in which a volatile tracer, sulfur hexafluoride (SF6), is purposefully added to lakes and streams has assisted in determining gas exchange rates in systems not suited for oceanographic methods [Wanninkhof et al., 1985 and 1990; Upstill-Goddard et al., 1990] .
Here, we attempt to determine the spatially and temporally averaged gas exchange rate in the lower Hudson estuary using a method which is conceptually similar to the SF6 approach. Rather than monitoring a gas that has been purposefully added to the system, we have estimated gas exchange rates from the distribution of chlorofluorocarbons (CFCs). The CFCs measured were CC13F (F-11), CC12F2 (F-12), and CC12FCC1F2 (F-113). As with SF6, these gases are synthetic compounds with no known natural source and are chemically very stable in solution. CFCs have a variety of industrial uses and thus are likely to be found in waste water. Sensitivity tests showed that the calculated gas exchange rate is most sensitive to the CFC loading rate north of Manhattan. If CFC concentrations in waste water treatment facilities north of Manhattan are greater than the mean waste water values calculated above, then the gas exchange rate we obtained is too low. Hence, the estuarine gas exchange rates reported here should probably be considered as minimum values for the Hudson.
Gas exchange rates calculated here for the Hudson estuary are considerably lower than estimates of the mean oceanic gas exchange rate, but similar to previous estimates for coastal bays and lakes. The Hudson estuary gas exchange rate is 13-25% of the oceanic mean assuming an equa/weighing between the 222Rn deficit method (12 cm hr-1) and the 14C methods (19 and 20 cm hr -1, respectively, for the natural and [Wanninkhof et al. [ 1985] also is consistent with the mean gas exchange rate calculated for the Hudson estuary.
